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(54) COLOR UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent the drop of the effective voltage to be impressed to liquid crystals by 
improving the pixel electrode arrangement in an on-chip color filter structure. 
CONSTITUTION: This color liquid crystal display device has a panel structure consisting of a 
pair of main substrate 0 and counter substrate 11 and a liquid crystal layer 13 interposed 
between both. Switching elements consisting of the pixel electrodes 9, color filters 7 and TFTs 
are formed on the main substrate 0, A counter electrode 10 is formed on the counter 
substrate 1 1. The color filters 7 consist of electropeposited films deposited on patterned 
ground surface electrode 6 electrically connected to the TFTs. The pixel electrodes 9 consist 
of transparent conductive films which are likewise electrically connected to the TFTs and are 
patterned and formed on the color filters 7. In addition, the color filters 7 are segmented to 
every three primary colors and are arranged in a matrix form. Black masks 8 are formed 
approximately at the same thickness between the blocks. 
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1 

mxmi] -*f©i»«Kix«ipjs«t, mom 

m 1 IBiK©* 7-fi&Hig*3£B. 

f Tt?a&^»*^®t-rs«*« i §e8©# 

f T?$>zmm®t-?m#m i ib«©# ^-assis 

tf &M4MI 1 IBIS©* 9HMMa*M. 

ttT»«ifti»v»T±a««iii*u^ hTsa-ra^ 

3XSt, 

4xst, 

±c^^=>^*r*jB 5 xst, 
*«EteWjeow«is^bT*fiflijs«*a^i/«iH«fc 

tfe. 

[0 00 1] 

T5. ±0BK»i, N-ftflLfclcMMra. X-T-/5 1 
>^*T. #7-7^;V*^a<*&ttlC^j£Stt&77 



(2) #M¥7-72473 

2 

[0 0 0 2] 

A, HI 0«#HUT7*T-r7>hUi'XS«a«jR 
Sit©HRWa;«lJ«*IW«KRWr-B. 775V TV h 

y ^xiia^ss»7 h ij zzmzmMv/twxm 

■ 101 X<@*©H$«Sl 1 0 1 

X-f vZ-XftttlsXimhy^** (TFT) 1 
0 2 t>JBj£3nTH*. H$«B1 0 1 ©#ffW»Itt. 
TFTfcfffclCMW&y-h^'f >1 0 3 #6183 

10 n, mares 1 0 1 o*nmiciM««*&ftftr«» 

0fltf§9-f>l (MtfBBSns. »H8h7>-7X71 
02CHK >ttM^T5H^m® 1 0 1 fcSMRSn* 
V-XttA*?^! 0 4Kl£K3tt. SSJcy 

-h»y-h9-f >io sic«aiah«. x. i-*h> 

*&i 0 6«sn5. nmvjyvT** 1 0 
2©y-K y-vv^yx 03, #*§«7-f>i 0 

a? [000 3] 011IJ7?f^7b<Ji'XlM* 
SB©ffi©ft3fM8f££*T. £©77?V 7*vMJ7X 
SScg^SfifcSHT'b, WMH.2 0 1 *<Y MJ 7 

xwcEjajsn-c^s. ffl*©n«®ffi2 0 1 

*X-fy?>i'#?iLT, r©ft*0ra*M I M^-f 
5J--K2 0 2 jjSJBt* SIXTHS. HUSH® 2 0 1©&?9 
WfcttHBW^fcfll&T**©**?^ >2 0 4*iffig 
StlTH*. M I Mif-i-t- F 2 0 2 ©-^©ssbw** 
2 0 1 fcSWSn. «*©*P«i«^9 
-f >2 0 4fc»|»3n«. Jin6MIM^-f^--H2 0 
55 2 *H*«« 2 0 1 riWASttfcSaWCttlB-rSttlft 
Sffifc«7HkX7-f>2 0 SjWEBSftTH*. d© 
7 H V-X 5K > 2 0 3 ttflH»?>f > 2 0 4 fc»UTttfc 

[0 0 0 4] ±j£Ufc777V7vbU7XSJi£ll«?7K 

sise©*5-7w , Ji'^*»j«"r-5(8s««t*a. hi 2 
a* y-^ntcT^T- j 7*v h >j trxm&B&mkm. 

©«*«tiiS^-r«^W^9rSH-C*S. ±S«3 0 1 
©rt*ffifc«X-f yf-yifttt. hX V y 7"^- hi!© 

40 TFT 3 0 2*J^SnT*D. ■?•©]< W>DfcBH 
^mfii3 0 Sffi&WllsX^Z). XTFT3 0 2©V-7s 
»Cttfll#«ffi3 0 4#Mftl/Tfr>«. ^©±Sfi3 0 1 
^bT^©WPS^U»(Pj««3 0 5«««*UTV» 
«. ^*«3 0 5©rt«HfcttH«S«3 0 3 tfi^ 
UT*7-7^;W^3 0 6««»rt«*lTV>*. XT FT 
3 0 2SII8mi:y77i'7^?3 0 7*^($$n 
TViS. !l'n5A7-7-fJ^3 0 6Ri;7"7y7VX 
7 3 0 7©±»Ctt^|6jmffi3 0 8*t^HWte^*nT 
****MHHK3 0 5 t£S«3 0 1 t©HlCtt 

50 M^«7^Xh*Yf^ 9^GAldn«:ffiAM3 0 9^ 
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3 

[0 0 0 53 HI 3«te©ft*0l£^-r«aW&®rBH 

TFT 3 1 2£fflV>&V-?i&-5. *7-7-f^3 0 6 
fc^V>Ttt01 2<Dft&MtfSim\Zttft&m 0 5«fc 

CO 0 0 6] 01 4tt3Sf;:tecD«E*0iJ£^f 

SS3 0 5 Ctt7H^5-f >*«J*T*»iaiWi3 2 
8 ri*X 1- 94 7'ttt/^5'->^iSSnTV^. ilOft 
*«K*V»Tt>. jj9-74)V9 3 0 6 ttftlMMKIHlC 

co o o 7] @i 5\tmzmwvTz3®<omiWiim 

lOTFTftfflHTiO. g#Mfc8tj£«01 

mmmm3 o 3 ±9^Lxii 9-7 4 )Vif 3 0 e&mt 

»A3*1«. X, #hAy-b£!cDTFT3 
1 2&tM*?^>3 0 4«*flrT«*£7?y?VX 
^30 7iWg«ShTV»5. 
CO 0 0 8] 016Bt>f^7*7-7^M©f|fi© 

ft*W£fcTg5£Wfc0«0T;&s. xiy&ym? 

5. *fl!*#Sfc*HTt>, Pi3R«Si3 0 3 05±(tS-&U 
Tm«fftlC±0*5-7^;^3 0 6*t^(SSnTVi 
5. XMIM^-f*-H3 2 2RT/«^5'f>3 2 4* 
JiHT5«lC^7-yi'VX^3 0 7*^fiE$nTV»*. 
«±, 01 5Rtf01 6IC*t&1|££fc«fc.5:*>3 i >;/ 
^7-7y;V^©«£*0?«. ffl*.fifl»NH6 3-53 
5 2 0^i, 88BW6 3-5 5 52 3*Wi«, *fW¥ 
2-8 1 0 2 5^««fcPB^SnTVi-5. 
CO 0 0 9] 

C55tB*J»*U«t5frSHS] 012, 01 3RIX0 
14fcwbfcflE3fcHT?»*. 139-7 4 )V9 ±799*** 



(3) #^¥7-7 24 7 3 

SS^S. 7 2 f -f 7t h 'J ? xaHKB&wSftaffM 
l/*>l/ft:*»6» jteflRjS«ffl!lfc#5-7^;l^£ 

[0 0 10] 01 5RI/01 6IC»Ufc*>^y 

7^&9-7*A^©tt*«l©#&. MMM<c>±lci. 
5 |tmeK©ttilik«T?*5*7— 7w;^S«3t»)«-r 

E*t«<*Dn>h5Xh^}S»«*©liiT«l8«<» 
a? [ooii] 

m\z&&, #»W«3>h9Xh©CT*i8**;*}©* 
< < ffi«^t)*^RO*>^y 7*139-74 

^«a*a«r**«awt'r*. x. ffinxh-?¥ 

attft Wtt«*lC«n&* 9-7 -f £jf #LilS# 

5. iS«(CttIBigfiffi. * 9-7 4 WR&M 

**»J*a?nTW*. *»W©#«*StbTWIH*7- 
7 4 MR, #X-f yf^^lfttSffl»I/Wi'= 

■»«*I4Wi;<#X'f y?>y«^fc««*«bTK 

fftUlt !9B*5-7-f/V3'B=«fi»fcBHUT 
VhU?XttlC£BSnT*Q. KBWfcWHH**? 

TfcUTtt, h>y7y-hTFT, #KAy-hTF 
CO 0 1 2] **SM&£OT«*?HMMt*Bfttt 

5. ®2l8tfc^T, h£^LTffl*©X'f 
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5 

=K6©#7-7^;i^sa#KH;:«Srr-5. %5XU 
*^T. *S«t»fjE©raiiiS^UTji*|piS«*a^b 

CO 0 1 3] 

-f^^ttTOttRtfTfttlUflEteanTVi*. s sterna 
«*ScSfflV>TH*«ffi©Tfc* 5-7 w &f^S"T 

s*c«koT, -£S«©¥fifc#wt8K:fc*. jd^t^ 

to 0 l 4] 

gflt©sr§ i mmm*^m<miimft%\mmx-$>z>. $ 
yzx\z&$i®<Dm&tmft 6 o ©±fctt# 

^ft->Un>K Cbb<«7 ; e;i'7r7 l ->'j3>|g) l 

**0r!t©^!Kt?A^r:>^j5SSnTVi-5. EO^ilga 

v- un>n *m=mi$. t vx h tf 7"y- vmo-r f t 
a-> u 3 >ng i ©±iry- hiaeas 2 s^ty- h«a 

l7-f> (Bl^it-f) fe^^ns. -€-©±(CttPSG 
«^6fe5«IBMi8iB«l4R^7J>5r:'7A^©«*tt» 

R^e>*4«^5i'>'5){iJr©{i'r^snTVi4. - 
nm%mmz\*TY t© h w >d fcm»«^L,TTJe 
msi6*tR)T)£©^{^^=>y^$nT^4. ^© 

Ttf!Sffi6 \t I TO^©2W^«55K^e»«lfi!c$nT^ 
4. £©TJ6«ffi6[rfS£LT«*R#&fc£;*;7-7 

©BK«-t«7 , 5y^T7s^8*^3nTVi-5<, T^y 

©H^S@9B3>^^ h£:frt,TTFT©FM'>D 
CO 0 1 5] -^K±SfiOtWLTBl«©rai®^L 



(4) #§8¥7-7 2 47 3 

^«JEK3hTV»4. »[6]SS©^fflfctt^SWfc I T 

1 0©|ginc«#LK 5 H^©BBIrJK1 2*^*$n, 
/9r£©efiffi8£iS£nTV>£. ±««0©ft« 

1 t±s«o ©fflfigrttcB^^a^-rx h^Txw ?t> 

co 01 6] ^»c0 2&r;ig3S#Bai,T, enc^t 
10 ftX7-m&mmmm<D®mi}mmm\zisiw-rz>. & 

fBI2©XSAfc*^T, (0^*B§) ©±KT 

FT. ffi#5'f>5, T»tW6»*4M*fl-:/0-fcXIC 
.fcOmStWIC^-TS. *LT> Tffi®ffi6«^.©^ 
£1-77. h 1 4T*A*-f5. C©#/X-3nfc«*fc 
ttT FT© Hl^f ><ffl3>^^ hCONt»^*n-5. & 
»ClSB(t*ViT^U-> (G) OMttCttOTSft-l'} 

6tS#LTyu->©S«^6&4*7-7 : r;^ 
7*»»js!Ean*. '©«#saa«, yj->tc»fiufc 
20 n%®m&teitmzmm®&m&L* Mmmtomt 

Miis^-r4t>©T*4o -fi^Btsn&«»«tt 

sea** l. &ss»^ ©is©*s^xtt*»fifgT 
* d . 0u *. «* )v#* is)vm sw-r s * u ix ^«mb 

5-7>r ^©.BHfca&LT^*. 
CO 0 1 7] ^fcXSCtiJViTVy H (R) ©IBfgtr 

t§«u^e©*7-7-Y;i'^7£^r-5. z.<m. 
mz&m Lfttr u ->©«»Ktty u ^-^ ict 011 

ttS^^oTV^WTky H©««K^a*aT#*-T5 
tttlttftW. ^JW- (B) £9fi3ft£«*R 

-7-f;^«t^rjaKsn&iB!»T?*tt«€ffft5. * 

3>^^hCON*BtBS**. tt^TH3©XSEC 

40 ^r:>yjg^-r4. Jl©PI5fl«g9tta>^^ HCON 
l/T h ?» 7*y- MTFTOHH>D (C«fttMH 

fflTtRt LT i S , ®@3tSfc«k D 7*7 8 SSB^ 

WKJUlUT*. r©«"B83t"*BRGB*7-7^;^ 

IS©*^ 5/7 , a*tC^bT^S«©±lc777i-VX^ 

ss^tt^feoT^s. %ft®.v>%m&mk-$z>w>\z& 
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7 

5. &fciffitttt©m#7^>5©±l;:tt7*7y7VX2 

©&. ^T©«^7-r>sa«ufc«!ST^92/^©^ 

ir&lCgiSU ^^>5JtfctiS©7*5y?VX7 8 
ftif«T5. C©X«GttlttabfcI8FOi6l!: 

tft tt#*atttti: bTi$*ii**ffi 9 izw&mb 

[0 0 18] tt±©«fc»Bl«eJ:tltt. Uy-yj 
)Vf&Zf7y ftflWS&ICiBJirr* P RI 

SttlBTtttT. :©l>MDfi3XhTt>f7^ 

7 4 )Vf><D±\zMmmm&&m LT^%&m&\z$)m2 

*#»J*Snfc£^©±fcj&9-7*Jl^ftJtttStt 
K raffle. *®jg*^»ci;D^>5 L s/7 , *7-7^;V 

*«fwr*t. TFTjsflWdsnwsB* <jm* 

[0019] BKtt. 

3 0©±fc$*-h9'f >3 l*lJgj£SnTV>5. d©y 
-H5-f>3 lttt'J75 i >/^>^x>-&^©^ 

f- h 9-f > 3 1 stsgf sfiifc: 2 j§©y- morh 3 

3 4**^*fcbT#hAy-hS©TFT)Wftfta 

na. *«sft->un>g3 4©±ttt-»ib^U3>^ 

3^&ft«iUMl3 5*«y-h7-f >3 lfc*aLTW* 

+ ©v'J3>K3 6*HrJfe©»*K:/t^=>y»rtL, 
#h/*y-hffiTFT©V-XRtf >tT*. V 

•f > tSm»iKbTTflSSffi 3 8 TflfimS 
3 8©±C.4WMW»&fc*;&5-7.f A* 3 9#tjBj£ 

an-o>s, x*J7-7<oi>9 3 9m-<Dmmz\t77 

*. C©®*f|ffi4 ltttfhAy-hSTFTCFM' 

[0 0 2 0] ^■(CMWM4 2M$n&^ 

7X§i5^/i5^aS4 3A«. £»&3 0 ttttHLT 
E«3ttTV»*. cn&*ffil2«4 3. ig«3 0©ft 



(5) #R?¥7-7 24 7 3 

8 

nm \z * eirjh 4 4 mm a ni^oe Afla#ii 
anrvis. p&«3 0, 4 3©mitftfi:.4ttM.4 5 

[0 0 2 1] *KH5Rma6t#|»UT. H4fcjRL 
ffMCRW-r*. $fc1*B5©X8Afc:feV>T£*« (0 

^*i*> ©±ic#hA^-hS!©TFT, mny-i>z 

7, TiS«ffi3 8«ftM«ttk:#j*-r«. »V>TT«« 
JO ®3 8^©8B^*k^Xh4 6T?*A , --r5. d©* 

A-an&«*fctt# h^y- miotf trow*? 
*fc#^*«*9<>ftt».»fcWRu ttj&fa* 

HAy-hS!©TFTSIfattffiCb&±T?i»KSy 
«J->©***fc««U 7"'J->©*r5-7w;h?3 
9ftttR-r«. C©«7*'JA-ir*ffa«r>*5-7^A' 
* 3 9 ft#S*«ffc;T 5. *V»T3»Cfc*HTH«l©« 
»Sfc±0ltfft©TiMMfcl'S» F«*J-7^W« 

20 *. ft*. ^U-X 7>-©WM41*fci:n 

cigstts&o-mfcK =JifeRGB*5-7^;^ 
t. *mzfc?fti'i?zb&9mv#h&>f-hm<DT 

FTSKWa^S. «V>TH6©X8Efc*Vvr. fly 
-7 4k9 3 9 £S£f*«fc:-?-©±fcWfc*«4 1 ft 
*. d©H*Sffi4 lttTFTOKl' 
-f >fcS^«5«anS. JfcfcXgFfcJfeWt, RGB* 

5-7 >r *m%mt br#M»*ttfc± d 7*9* * 

VX?3 6£Jg(£-T5. ifB5g£ft&ftfflV>fcl§£ 

fcBf€©«EftW*Ib7'?y^©«»*fc«»LT-«^ 
5-f>3 7±Kg4©7'7y7TX7 3 6£iftg-T5. 
[0 0 2 2] JfcfcH 7 *«ILT, *»93C*«>«*9 

-«sa^B©»3^jswftK^i-5. s^-ra^ 

\Z, ^7XX«5^©*aS«»*^ft5*S«5 0© 

±.fc, t«*5 ia»Bfje©*ttfcyx^=:>^»j«an 

a. E©T*S5 ltt*>*;V«©*R«j9»6*lSatt 
TV>a. *©±fc, R|«MbttlCJ:DfftHRS 2ftjg^ 
4? r*. *WT?ttr©«SiBtK5 2tt^>^;PKft;|g-e* 
5. rmms 1 icK^L-TTamffis 3 tjg^an 
tv>*. coTflsss 5 3 tT^m 5 1 ft««rr««c 

±ttffi 5 4 jW£jj£3*lTV>-5, C©±S® 5 4tt^DA 
«©«M^&!tE«. T»WB3©±fc»4«WW»6J5t 
•5*5-7w;i/^5 5*SJg^anTV><5. B-«r©*7- 
7 w 5 5 ©WtC«7*5 ^ ^ 5 6 a«i«>&*n 

t^s. jjy-y4)ur5stm$LTwmm 

tt3>^7 hft^UTT«!«®5 3 tmmSSbTVi 
50 So 
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(6) 

9 

co o 2 3] >t/ftSTmffi5 wzm, 

TV h U Wc£3IE5iJL£*f|6j«& 5 8 (7 H l/X 
©#fig«5 9tt/9r£©ffllS£:frLT£*K5 0 \ZttW 
(CttEAR 6 0 jO*f£R3ttTV>£<, MS« 5 0, 5 9© 

m* ActtttftA 6 1 awxsn-c* 0 , * 9-IIUUt 

[0 0 2 4] *KH8atffla9«#iaUT. 07IC^L 

fern 3 %mnzfrpzii y-mmK&mow&fimz 10 

¥ffl\Z&WtZ>. jfc-f&8Jfc08©IgAfcfeV>T, £ 
(BI^-Br-f) ©±tCMI M^1':*-F&tfTJft@@ 
5 3£Jgf£TS. ItiftU&Rfc, MIM^t- HttT 
£85 1, I8&R5 2, ±«ffi5 4©3JP*jga>Sfc 

fc^h6 2*^=>^R8t4. JfcfclSBT?. 

5 5 &Ti«ffi5 3 0±l:tft5. RUTlSCtC* 

KO«»JRKSaiUT#fiO*9-7^;^ 5 5 

"b»*T*. RGB=»S©#9-7^;l^*£TIftt 
UftRirc*Rj**fT)M. 

CO 0 2 5] JfcfclSDT?. *Rift-3&l/5>*h*tl 
• L3>^^hflWCON«flltbd««. RUTH 9© 
IflEl;;43V>T. tJ9—y<(J\,9 5 5©±(C]iigmffi5 

7 &*;:©iB^«g5 7tta> 

hHRCONfc*V»TTJMM5 3 £«M«R-f 
CO 0 2 6] 

bwi©»*] &±mw\sitmz. *^^icj;n«> t 
rsrw-tv**. cruet d. ■rr«h3km&B8 

BOga«JI8ifc*. £©&. 3>h9Xh©flrpMi 
S€*©it^:**tKikt?#StV5 5^****5. X, € 40 

mmz*.K>M&znrc*7-yj)v* awttwiftT 

*«Fi*TfWt£&PRXga<*J>fc<&:iX Ht*»Hn 
«.tVi3a»**t»S. X. *>?y7i!i9-yj)V*b 

<. *7-fKfta*gS©«««Bfl:RtmMP^fl:»'^ 



#B8¥ 7-7 247 3 

10 

mil **wic*^<5*7-satft*^«tt©»i^js 

[02] RlRRfl©*jftXiBH-?&«. 

CH3] nt;<jiiidM<!>«cc»rvft«. 

[04] *S5MC*>*«*5-?Sft^*fi©a52||« 

ess] R2RRR©Riex8Erc»«. 

[06] HD<^2*JS«f!©»JSXeB|-C»<5. 

C07] *58Wfc*»*»a*^-fsa^«fi©®3^js 
[08] R35^e«©8ijtxsHTifc*. 

[09] nC<R3^W©«jfiIgBT*S. 

[010] ^©7??^:7>rHj?xg«RRKRR 
©^SjRItHfBRBrC**. 

CHI 1] C^©7?^7ThU?xaRaR78R 
©»©W€**-*e«l§IRHT**. 

[012] ft*©#?HSIi£*RR©-W*jS-r»rH 
0T»*. 

[si3] fl£*©*5-«sa*8e©<fi©ws^-r»f 

B0T*£. 

[014] «£*©*5-»Sfl*gg©SiJ©«ajS^-r»f 
®0T&£. 

[015] fl^©*9HK«^R©3&fc9J©M& 
jR-T»rB0T'**. 

[016] f^©*?HRRR^R©3 &&»©«& 
^■r»fB0"c*a. 
[«W©RW] 

0 ££« 

1 aRRS/'Ja^R 

2 y-hteig^ 

3 y-h 

4 HHQ&lliR 

5 fl»?-r > 

6 Tffl«ffi 

7 *5-7-fM 

8 77y?VZ9 

9 BsSsSffi 

10 Mlpjmffi 
1 1 ttfflSR 
12 jEftR 
13 
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